September 29, 2017

Calculus Warm Up #4-5

For: s(t) =2t>- 5

1. Find the average rate of change on the
interval [ -3, 2] NEH ey

7%’1

- 2

2. Find the instantaneous rate of change
at each endpoint of the interval.

()= dt s(2)= - 12

5 = ¢

Staple and turn in
Week 4 Classwork:

\

(with new team number)

3.7 Related Rates WS
N -/

Warm up on top
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HW Questions: p. 152

In Exercises 37—42, find the equation of the tangent
line and the normal line to the graph of the given equa-

tion at the indicated point. q_- CX 2)
39 X+ y2 = 20 2, 4) U
nen el M

«O
= %
43. Find th pn the graph -
Q M
WC(X)ZX+2X—\

fx) = —x3+x2—x—1

A
/—‘:}( t+ Ix - |
I

at which the slope is (a) —1,
v

In Exercises 45-48, find the derivative of the giver
function by using the definition of the derivative.

1
45. /() =
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In Exercises 49 and 50, derive the equations for the
velocity and acceleration of a particle having the given
position function.

1 <t*'>_‘

49.S=t+tTi'

\[(Jc>: \ - <’[+r§z('>

o(t)= —(-2D)(e+1) ()
0«(&\ = 2
D

59. A point nioves along the curve y = Vx in such a way

that the y-value is increasing at the rate of 2 units per 5 5
second. At what rate is x changing for the following  Jt~
values? O Ay
1 AL
(a)x=5 b) x=1 ) x=4 .
§=x"
Y,
Ay _ L Ty
dt 2 At
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HW Questions: review ws

1. Use the definition of the derivative to find f(x) when f(x)=2x+3.
) :
—Q ,(><7=’ ﬂ/ww 2+ AX) + 2 _ 25~ 2

Ax = O A X
= A ._/ | h 2 | N2 - R
)A.ZY;O &LV 25 +4xAN 4 (QX\ +,.3A 2% kf))

= (J_,L,,.v\,/ \ (Ax’/("{\-’—k Z\X>\:, =y )<|
TAXFPO Ak d = !

2. An automobile’s velocity starting from rest is given by v(t) = L ft/sec.

2t+15°
Find the acceleration at t=10 seconds.

o4 = \r’(t):(fzt +15)(100) - (1oot) (2 / (2t+18Y

__%0C
alt) T (2t+18)?
Calio) = ( '5003,_,— %roq 1,224 F/sec
2054 15

3. Determine the points (if any) at which f(x) =2x’ -6x*-18x+5 has a horizontal tangent
line. (Show your work - graphing calculator solution alone is not acceptable).

9/@6): ox"~12x ~18 Play=2(21) - C(D-18(zD+5
o = Q(’V)(7— 2 X --'f)\) :54— 5'4‘544'6
O = (x=23Ax+ ==49 (3, -49)
X =2 - (:(—l\: -2 b+ 1B+ 5 (._I‘[{B>
! _ 16 X

4. Find the derivative of f(x)=(x-1)(x*-3x+2).
'{\ /(s(\)"(xfl‘\,(Zx_;\;—# ('l)(xq‘%>(+2> O x

ks -~
= 2% 6%+ 34 x -3¢+
(2.2

=| 3x“—8x + 5

=\( 2

(2% - N(x - 1)
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3
5. Find the derivative of f(x)= x+23—x+2
x“ =1
’p’(x)= (x*- D 3%y %3-()(%4 24 2)(2x) - °© -Lb -H
(- 1) ; i ‘ B
» \
:@x* -3 - 2t - b x*= %x\,n //( Vi O Aseen' b lhaud (actarre
. ) . : K (xse D & Cx
X' =X =¥ - D

(<217

6. Find an equation of the tangent line to the graph of f(x) = % at the point (-2,3).
Dy = L_(/y+ YD = ( X - \\(\\j/(){¢|f'

)
—_ L

(x +D*
tene 2 -2 [y-3=2(xs2)]
Cz+)" ' -
= 2%+ T
. .dy . 1 2 =
7. Find = given y=(x2_—3x)l—. = (x - BXB

22 (x® 2 2 (2% -3)

. —2(2x-%) -Yxt b
(x50’ (x*->
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-3
8. Find the second derivative of f(x) =-7'l—. = (2x- 2)

—u =357
Fo=-3(2x-2) '(2)
= —((2x )T
N Yy = ~ ";rr’/_\\ Ko,
P00 = 24(ex -2y =
(2x-2)

9. Find % by implicit differentiation for 3x’y +2y%x =-2.

%ng@ + (0><>/ A+ 2-72(\) * ‘{y%x =0

—2y’ - lexy
BxC + ‘—b<>/

‘_iﬁ(’,-,‘f -
AX

10. Find the rate of change of the volume of a cone with height three times its radius, and radius
increasing at 2 inches per minute, when a) the radius is 6 inches and b) the radius is 24

inches. - N
“1ven ! v o_ v N
(Volume 0facone:V=i-Jv2h) ' ' By 2 unehes e
r 8 ‘
4 \ :,\;’Tr{?<5v-‘) fod %(\2 o) V= L u~
| N t k) =24 e
/--‘l:‘.v \/:’TTfa
aV _ 2meide
At 7
)) r= G um ” 1‘;)0\\/\‘/: PYTRN
dVv - zm(eX2) T = 2T eHR)
o 2V
AV 2 216 Wi oF T BHBLT i,

at o0 (L8, HOH ~ (08571, DY




September 29, 2017

Chapter 4 Applications of Differentiation
4.1 Extrema:
Relative extrema and absolute extrema

Critical Numbers

Where is the function not differentiable?
L (@Sﬁ 05 (Vur Jm'mQ Foomged

Kmu
Where is the derlvatlve zero?
Y b 4 ot MOVIZO‘\MW
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Extrema:
The extreme values of a function.
(outcomes or y-values)

Finding extrema on a closed interval: Looking for
the highest and lowest points on that interval.
The extrema will be the y-values there.

@ X = - Closed interval: [-1, 3]

0,3)% O‘J( X =0, ML s~

)

(3,25) Vabe =3

(-1.1) (2,2)

Absolute Extrema Relative Extrem%
.— Not endpts.

The highest or the Other places|on the

lowest point on the interval where the

interval including the derivative is zero or

endpoints undefined.

X = D e @ X=7
Ay ast @ x = &ﬂm.¢ﬁﬂ\mz
Mmy \[M = = A
| 0,3

Mo Mo @ K= ) (3, 2.5)
M RIZA RS~

(2,2)




September 29, 2017

Find the extrema of f(x) = x2+ 2 on [-1, 4]

1) See where (&) = 0 or is undefined.

e 2 £(o) =
O=2x

Chefk :ngsomts A'b M‘}"X @ xX=4

“F( ) = 3 Max Vo = (8

%:(LO - } Ab Mm@X——O

Min VM

3) Compare all the outcomes,
for highest and lowest value.

Theorems and Definitions to understand:

0. 155
THEOREM 4.1 If f is continuous on a closed interval [a, b], then f has both a minimum and a
THE EXTREME VALUE THEOREM maximum on the interval.
p. 157

DEFINITION 6F CRITICAL If f is defined at c, then c is called a critical number of fif f'(c) = 0 or if f' is
NUMBER undefined at c.

N— S’X_Va,bhbo W) ke oU/r'\/’\‘hV‘(
1S z2er O unwlefined o
p. 158

THEOREM 4.2

If f has a rglative minimum or relative maximum at x = ¢, then ¢ is a critical
RELATIVE EXTREMA OCCUR ONLY number of f.
AT CRITICAL NUMBERS

so Ydloes not Tncfude
@na PD'\Y\J‘"S
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Critical Numbers of f,
(the x values where f'(x) = 0 or is undefined)

Cprihcsd 45
« X=0,2
(3, 2.5)
(_1 1) (252) \ \on/?/éwdﬁjg W\EM\T
’ 1 '00)=0

Find the extrema of f(x) = 3x% - 4x3on [-1 2]

1) Find the critical numbers.
(Find x where f'(x) = O oris VM%N’
£o=2x3 2% IS (A
O= ZXZ(XﬁU .{{CWG
X =0, <
2) Evaluate f at critical numbers and endpoints.
(Find corresponding y-values.)

po)=0_ erdpst L£EN=7
f)=-1 FE)=1

3) Compare all the outcomes,@
for highest and lowest value.
M?V\@”)Cﬁ L MO‘X@ X =
MO Vodang = — | Moyl vakwe- = 16
Which are absolute and which are relative?
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Find the extrema of f(x) = 2x — 3x° on the interval [-1, 3].
For=2- 2 or\kcaﬂ’ +s
undefined @ X¥=0 %7 O
., o
D=2 2% .
x= |
Evalwate @ crihicak #'S £ edphs
V=0 F-n=-5
J;(ﬂ-;‘[ ?(5)’/1’ ‘0'2-(‘/

One more practice:

1. A conical tank (with vertex down) is 10 ft
across the top and 12 ft deep. If water is
flowing into the tank at a rate of 10 cubic ft
per minute, find the rate of change of the
depth of the water the instant it is 8 ft degp.

£- & oVl T
Al

r=3% ﬁmgm% i
A oreni®ode o I

- L B 3N
dt {okey frn L
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Test Monday:
Differentiation with
Power Rule
Product Rule
Quotient Rule
Chain Rule
Implicit Differentiation
Particle Motion: Position, velocity, acceleration

Tangent Lines

Related Rates

HW: p. 160 # 1 - 25 odd




